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Validation of Our Adaptation of the WISC-1V 1Q Test for Inuit Culture

Validity of the estimated 1Q scores was evaluated in 30 children from metropolitan Detroit (17
boys, 13 girls; mean age=10.6 years, SD=1.4), who were administered standard versions of the
Wechsler Intelligence Scales for Children, Fourth edition (WISC-IV; Wechsler, 2003), Boston
Naming Test (BNT; Kaplan et al. 1983), and Verbal Fluency Test (VFT; Delis et al. 2001) and
the Inuit version of the BNT. The two BNT versions were administered on 2 different days at
least 6 days apart, with the order counterbalanced. Scores on the two versions were highly
correlated, intraclass correlation (ICC)=0.93. Estimated IQ, calculated for the Detroit sample as
it had been for the Inuit children, was highly correlated with Full Scale IQ on the standard
WISC-IV, ICC=0.92. The inference that the Inuit and standard versions reflect the same domains
of cognitive function is supported by the fact that this validity coefficient falls within the range
of the test-retest reliability of the WISC-IV (=0.85-0.92; Sattler and Dumont, 2004). ICC
between the standard and estimated Verbal Comprehension Index (VCI) scores for the Detroit
sample was 0.73. Estimated VCI scores were normalized for the Inuit sample in relation to the

Detroit scores, which were set to mean+SD=100+15.

Comparison of Exposure Levels with Those Reported in Other Studies

Prenatal mercury exposure levels were similar to those reported in the Faroes (maternal hair
geometric mean=4.3pug/g; Grandjean et al. 1997) and Seychelles (maternal hair median=5.9ug/g;
Myers et al. 1995) studies. In a study of 1107 Southern Québec newborns (Rhainds et al., 1999),
cord mercury levels were markedly lower (mean+ SD=1.4+1.4pug/L) than in Nunavik. However,
the cord mercury levels in our study were similar to those seen in infants born to native Chinese

mothers (17.0+13.0pg/L) in New York City (Lederman et al., 2008), and the association with 1Q



was seen at exposure levels in Nunavik (Fig. 1) within the range of the exposures in the New

York City sample as a whole (7.849.7ug/L).

Cord PCB153 concentrations were similar to two studies reporting adverse effects on childhood
cognitive function (Jacobson and Jacobson 1996—born 1980-81; Patandin et al., 1999—born
1990-1992), markedly higher than in one study (Stewart et al., 2008—born 1991-1994;
median=40ng/g lipids), and much lower than in the Faroes (Longnecker et al. 2003—
median=450ng/g lipids). Prenatal lead was slightly lower than in the general U.S. population

(6.3-6.8ug/dL; Bellinger et al. 1992; Dietrich et al. 1987).

Current lead was lower than in one U.S. study (Dietrich et al. 1987—Mean=11.8ug/dL) but
similar to levels in other general population lead studies. 5-year blood lead available from 92
children in this sample averaged 5.6pg/dL, compared with 5.4-6.3ug/dL in two U.S. studies
(Canfield et al. 2003; Chiodo et al. 2004). To compare current PCB levels with those in the
Michigan cohort, we adjusted for measurement differences between the wet-weight total PCB
measure used in the Michigan study (Jacobson and Jacobson, 1996) and the congener-specific,
lipid-adjusted Nunavik measure by multiplying Michigan total PCBs by 0.17, as recommended
by Longnecker et al. (2003). 11-year child PCB levels (measured on a wet-weight basis) were
substantially higher in this Inuit sample—mean=0.4pg/L, compared with 0.1pg/L in Michigan.
Because PCBs are difficult to excrete and remain stored in body fat over extended periods of
time, current PCB levels in this sample of children who had eaten substantial quantities of PCB-
contaminated food were the highest reported to date. By contrast to PCBs, current mercury levels
were relatively low, presumably because the estimated half-life in the body for methylmercury is

only 70-80 days (Bernard and Purdue, 1984).



Comparisons of PCB Congener Profiles in Michigan and Arctic Québec

Data from multiple sources suggest that the PCB mixture prevalent in Arctic Québec in 1994-
1997 when these children were born was less neurotoxic than the mixture to which Michigan
cohort was exposed. The biologically most persistent congeners (138, 153, and 180) are more
highly chlorinated and less neurotoxic than many of the lower chlorinated and ortho-chlorinated
congeners (Hansen 1998). Dewailly et al. (1993) found a very different congener profile in breast
milk samples in Nunavik compared with Southern Canada, with the potentially more neurotoxic
lower chlorinated congeners constituting a much smaller proportion of the Nunavik samples. In a
comparison of the current sample with the Michigan cohort, we found that the three most
persistent congeners were the most prevalent in both cohorts but constituted a markedly larger
proportion of the Nunavik PCB mixture—62.5%, compared with 41.4% in Michigan—whereas
the Michigan congener profile contained a substantially greater proportion of lower chlorinated
congeners. Thus, the failure to confirm previous evidence of PCB neurotoxicity in the current

study is likely attributable to exposure to a markedly less neurotoxic PCB congener mix.

We compared profiles from congener specific data obtained from a subsample of the Michigan
cohort (Jacobson et al. 1989) to the cord blood samples from the current study. In each cohort,
the 14 most prevalent congeners were measured. However, only 8 of the same congeners were
among the most prevalent in both cohorts. In Michigan, 5 of the 6 congeners not measured in
Nunavik were lower chlorinated (IUPAC Nos. 31 or lower), whereas in Nunavik all of the
congeners not detected in Michigan were higher chlorinated (IUPAC Nos. 52 or higher). The
potentially neurotoxic lower chlorinated congeners constituted 6.7% of the Michigan samples,

compared with only 1.4% of the samples from Nunavik.
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Table S1. Pearson correlations between exposures.

Exposure | Prenatal Prenatal Prenatal Prenatal Prenatal Current Current Current Current Current
Mercury PCB153 Lead Selenium | DHA Mercury PCB153 Lead Selenium | DHA

Prenatal
1.0

Mercury

Prenatal

PCB153 0.38 1.0

Prenatal 0.30™ 0.23™ 1.0

Lead

Prenatal 043" 0.24" 015" 1.0

Selenium

Prenatal . T

DHA 0.24 0.21 0.15 0.12 1.0

Current 0.42" 0.23™ 0.15 019" 0.16" 10

Mercury

Current . . - . . .

PCB153 0.38 0.43 0.23 0.21 0.18 0.51 1.0

Current 0.12 0.04 0.16" -0.04 0.10 0.21™ 0.28™ 1.0

Lead

Current 0.18" 0.15° 0.08 0217 0.10 059" 036" 0.21" 1.0

Selenium

gﬂr/:e”t 0.07 0.11" -0.05 0.08 0.32"” 0.39" 0.21" -0.00 017" 1.0

Values are Pearson r.

fp<.10 "p<.05 “p<.01 p<.001




Table S2. Relations of cord mercury and lead to the four WISC-IV index scores.

Pearson r Model 1 Model 2 Model 3

N (p-value) B (95% CI) p B (95% CI) p B (95% ClI) p
Cord Mercury
Estimated Verbal | ,53 | 16 (0.007) | -0.10(-0.24,-0.04) | 0.144 | -0.18(-0.33,-0.03) 0.015 | -0.15(-0.30, -0.004) | 0.042
Comprehension
E‘;;Cseoprfﬁf;b 271 | -0.18 (0.001) | -0.18 (-0.30,-0.07) | 0.002 | -0.23(-0.34,-0.11) | <0.001 | -0.18 (-0.30, -0.06) 0.004
Working Memory® | 251 | -0.11 (0.037) | -0.13(-0.27, 0.02) 0.080 | -0.12(-0.28, 0.04) 0.133 | -0.06(-0.22, 0.09) 0.419
gg;‘fdsas'”g 259 | -0.11(0.039) | -0.11 (-0.24, 0.03) 0.125 | -0.12 (-0.27, 0.03) 0.108 | -0.07(-0.21, 0.07) 0.320
Cord Lead
Estimated Verbal | ,ea | 13 (0.018) | -0.07(-0.20,0.06) | 0.272 | -0.09(-0.21, 0.04) 0.164 | -0.09(-0.20, 0.03) 0.158
Comprehension
Eg;cseoprfﬁf;f 271 | -0.13(0.020) | -0.08 (-0.20, 0.05) 0.229 | -0.09 (-0.21, 0.03) 0.141 | -0.07 (-0.19, 0.05) 0.276
Working Memory® | 271 | -0.16 (0.003) | -0.14(-0.26,-0.02) | 0.027 | -0.16(-0.27,-0.03) 0.013 | -0.13(-0.26, -0.01) 0.033
g;‘;‘fdis'”g 275 | -0.13(0.016) | -0.07 (-0.19, 0.05) 0.263 | -0.07 (-0.19, 0.05) 0.263 | -0.10(-0.21, 0.02) 0.106

Covariates for each model were selected based on a 10% change in the model coefficient, as described in the Methods. Model 1 covariates are

selected contaminants only, Model 2 includes Model 1 covariates plus selected nutrient biomarkers, Model 3 includes Model 2 covariates plus

other potential confounders.

*Covariates: Model 1 = current mercury, cord lead; Model 2 = + cord selenium, cord DHA; Model 3 = + social environment. Covariates: Model 1

= none; Model 2 = + cord DHA; Model 3 = + social environment. “‘Covariates: Model 1 = cord mercury, cord PCB-153, current mercury; Model 2

=+ cord DHA, current DHA, cord selenium, current selenium; Model 3 = + sex, social environment. ‘Covariates: Model 1 = cord lead, current

lead, current mercury; Model 2 = + cord selenium; Model 3 = + sex, social environment, marital status. “Covariates: Model 1 = cord mercury,
y y

current lead; Model 2 =+ cord DHA; Model 3 = + social environment, age at testing. fCovariates: Model 1 = cord mercury; Model 2 =+ cord

DHA; Model 3 = + social environment. *Covariates: Model 1 = cord mercury; Model 2 = + cord DHA; Model 3 = + sex, social environment.

"Covariates: Model 1 = current lead, cord mercury; Model 2 = + none; Model 3 = + sex, marital status.




